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Background:  Protection against ischemia/reperfusion (I/R) injury can be elicited by preconditioning with brief periods of local or remote 
ischemic preconditioning (L-IPC or RIPC). L-IPC is mediated by local I/R events in the mitochondria, but RIPC can is induced without local ischemia 
and is presumed to be mediated through a blood borne factor(s). Because mitochondria are key mediators of I/R signaling, we hypothesize that the 
mitochondrial response to local and remote IPC stimuli differs.
Methods:  Adult rabbits underwent 4 cycles of 5-min hindlimb (RIPC, n=6) or LAD occlusion (L-IPC, n=6) and 5-min reperfusion and were compared 
to time-matched shams (n=6/group). Hearts were exercised and subsarcolemmal mitochondria from RIPC and ischemic L-IPC LV myocardium were 
isolated. Electron transport function was measured with isolated mitochondrial oximetry and Complex I enzymatic assay. Hydrogen peroxide, a 
surrogate of overall reactive oxygen species generation, was measured (Amplex Red).
Results:  RIPC increased Complex I O2 consumption (1364±162 vs 1100±106 nmolO2/min/mg, p<0.01), enzyme activity (0.83±.14 vs 0.7±0.18 
nmol/min/mg/CSunit, p<0.05) and respiratory control ratio (RCR, 12.9±2.9 vs 8.7±2.6, p<0.05). The RCR and O2 consumption of other complexes 
were similarly affected (Complex II and IV, p <0.05). In contrast, L-IPC decreased Complex I O2 consumption (843±89 vs 1085±56 nmolO2/min/mg, 
p<0.05) and enzyme activity (0.59±0.1 vs 0.74±0.07 nmol/min/mg/CSunit, p<0.05). Hydrogen peroxide production decreased after RIPC (70±42 
vs 105±50 RFU/min/mg, p<0.05) but increased in L-IPC (128±32 vs 67±24 RFU/min/mg, p<0.05). Cardiac bioenergy charge, mitochondrial 
calcium load and MPTP opening propensity were not different (L-IPC vs RIPC).
Conclusion: In contrast to L-IPC, RIPC increases mitochondrial electron transport chain function, improves oxidation-phosphorylation coupling 
and decreases ROS production and represents a mitochondrial phenotype unique to RIPC. Characterization of the upstream signaling pathways 
responsible for the RIPC mitochondrial phenotype will provide insights into identifying the circulating factor(s) responsible for RIPC-mediated 
protection.
